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ABSTRACT  
Programming problems and assignment are considered essential elements of software engineering and computer science 
education. We  propose a framework with which student programming assignments can receive automatic feedback on the 
semantics of their program codes. The proposed system increases the interest to study and understand the concept of the 
programming subjects. The objective is to assist teachers  to promote programming as a  subject and increase, increase 
student’s  performance while improving the quality of content delivered in computer programing  courses. 
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1. INTRODUCTION 
 
Computer Programming (often shortened to programming, 
scripting, or coding is the process of designing, writing, 
debugging, and maintain the source code of computer 
programs. The process of writing source code often 
requires expertise in many different subjects, including 
knowledge of the application domain, specialized 
algorithm and formal logic. Programming is a fundamental 
skill that all computer science students are required to 
learn. Several non-Computer Science disciplines may 
require students to take computer programming courses . 
[1][2]. Examples includes information systems, 
Educational technology, Engineering, and Business 
management. These curricula typically are designed to 
provide the enrollee’s with exposure to the application of 
computer programming, development of problem-solving 
skills, and possibly the background in a language that can 
be used for further study in research, analysis, or data 
structure design. 
 
We live in an information age where virtually all of man’s 
life processes and phenomena are now being customized to 
incline towards  meeting up with the fast pace of events 
and trends.  
 
Learning is one of such processes or phenomena while 
computer technology is the trend rapidly invading and 
customizing this core area (learning) needed by humanity 
to co-exist. Education is giving systematic instruction 
which leads to the development of a character or mental 
powers. Education of today seems to be based on five 
criteria: teaching style, limited domain, feedback, student 
interaction and help style.  
 
Programming is related to several fields of technology, and 
many university students are studying the basics of it. 
Unfortunately, they often face difficulties already on the 
basic courses. The tutoring system will be responsible for 
correctly defining terms to the student and helping students 
to solve programming assignment and get automatic 
feedback on the semantics and syntax of the programs [7].  
 
 
2. PROBLEM STATEMENT 
 
As stated in ACM Computing Curricula 2001, 
programming- involved courses are regarded as the basis 
of most of the computer science studies. In other words, 
possession of good programming skill is necessary to 
secure the learning outcomes in this field. Both learning a 
programming language and giving a programming 
language course can be tedious tasks. A full programming 
language is usually a complex subject, so concentrating on 
some basic aspects first is necessary. Learning a 
programming language is that the student may get quick 
rewards, namely  by seeing one’s own program actually 
being executed by a machine and getting the desired effects 
upon its execution. [4][5]However, even writing a simple 
program and running it is often not so simple for beginners. 
In distance learning and education, additional difficulties 
arise. Direct interaction between students and tutors not 
possible. While communication via phone, e-mail, or 
newsgroups helps, there is still need for more direct help in 
problem solving situations like programming. 
 
Programming problems and assignments are considered 
essential elements of software engineering and computer 
science education .Programming assignments can help 
students become familiar with the attributes of modern 
programming languages, become acquainted with 
essentials  tools and to understand how the principles of 
software development and design can be applied. 
Assessing programming assignments is a difficult and 
time-consuming task, and an educator’s time may be more 
effectively spent giving guidance to students and explain 
concepts that they find difficult to grasp [3] 
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3. RELATED  WORKS 
  
In this section, related work to programming will be 
discussed from the areas of automated programming tutor, 
automated grading and submission of programming 
assignment and automated error detection. 
 
3.1 Programming Tutors 
There has been a lot of work done in the AI community for 
building automated tutors for helping novice. Programmers 
learn programming by providing feedback about semantic 
errors. They are so numerous but some are highlighted as 
follows: 
 
LAURA: converts teacher’s and student’s program into a 
graph based representation and compares them 
heuristically by applying program transformations while 
reporting mismatches as potential bugs. 
 
TALUS: matches a student’s attempt with a collection of 
teacher’s algorithms. It first tries to recognize the algorithm 
used and then tentatively replaces the top-level expressions 
in the student’s attempt with the recognized algorithm for 
generating correction feedback. The problem with this 
approach is that the enumeration of all possible algorithms 
(with its variants) for covering all corrections is very large 
and tedious on part of the teacher.  
 
LISP Tutor: It creates a model of the student goals and 
updates it dynamically as the student makes edits. The 
drawback of this approach is that it forces students to write 
code in a certain pre-defined structure and limits their 
freedom [10] .  
 
MENO-II parses student programs into a deep syntax tree 
whose nodes are annotated with plan tags. This annotated 
tree is then matched with the plans obtained from teacher’s 
solution.  
 
PROUST  on the other hand, uses a knowledge base of 
goals and their corresponding plans for implementing them 
for each programming problem. It first tries to find 
correspondence of these plans in the student’s code and 
then performs matching to find discrepancies. 
 
CHIRON is it’s improved version in which the goals and 
plans in the knowledge base are organized in a hierarchical 
manner based on their generality and uses machine 
learning techniques for plan identification in the student 
code. These approaches require teacher to provide all 
possible plans a student can use to solve the goals of a 
given problem and do not perform well if the student’s 
attempt uses a plan not present in the knowledge base 
 
 
 
 
 
 
 
 
 
 
 
 
3.2 Automated Grading Of Programming Assignment 
Assessment provides the teacher with a feedback channel 
that shows how learning goals are met. It also ensures for 
an outside observer that students achieve those learning 
goals. Research in the context of automatic programming 
assessment has a long history. It has been of interest to 
computer science educators started from 1960s and has 
continued to gain vast attention till present. Its core aims 
are mainly to promote an automated tool to reduce the 
workload of human teachers, to improve consistency of 
marking assessment items and to include thorough testing 
of students’ programming exercises [11][12]. 
 
The survey by Douce et al.  presents a nice overview of the 
systems developed for automated grading of programming 
assignments over the last forty years. Based on the age of 
these systems, they classify them into three generations. 
The first generation systems graded programs by 
comparing the stored data with the data obtained from 
program execution, and kept track of running times and 
grade books. The second generation systems also checked 
for programming styles such as modularity, complexity, 
and efficiency in addition to checking for correctness. The 
third generation tools such as RoboProf combine web 
technology with more sophisticated testing approaches. All 
of these approaches are a form of test cases based grading 
approach and can produce feedback in terms of failing test 
inputs [10].  
 
Recently, some online assignment systems have been 
designed to support students and teachers in a conventional 
coursework activity. For instance, some systems provide 
assistance for teachers and students to manage the process 
of the conventional coursework activities, such as 
automatic assignment submission, assessment, and 
feedback [4][5][8][12]. The systems can help teachers 
manage the process of an assignment, and so reduce 
teachers’ workloads. However, they do not provide support 
for the assigning of appropriate exercises for each student 
or for students ‘completion of these assigned exercises in 
the coursework activity. 
 
Some systems provide personal tutoring that assigns 
adaptive questions for students and then guides students of 
varied abilities to correct their own assignment errors 
[13][9]. These systems usually are applied in the 
Computerized Adaptive Test (CAT) domain to select the 
most appropriate questions based on Item Response Theory 
(IRT) [15][16]. However, in order to achieve reliable 
results, these systems require substantial interaction 
between a user and the system. There is need to provide 
automated systems that will generate tailored feedback 
about the changes required in the students submission to 
make it correct. 
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3.3 Automated error detection 
A lot of research has been done in the past decades to 
automate detection of errors in programs, be it software or 
hardware . Automated debugging techniques like Delta 
Debugging and Quickplain aim to simplify a failing test 
case that still exhibits the same failure . Static and dynamic 
analysis are two approaches to automated debugging. 
Dynamic analysis require program execution on specific 
examples while static examine program source code rather 
execution traces. The dynamic analysis approach can 
rapidly locate bugs in procedures with minimal program 
analysis. However, errors in programiimg style can be 
difficult to detect and some, such as  unreachable code, 
cannot be detected at all while static analysis can detect 
errors that are difficult or impossible to detect with 
dynamic analysis. But a more thorough program analysis is 
required, and partial or failed program analyses can result 
in a number  of undetected bugs and erroneous bug 
reports(false alarms).Two different approaches to static 
analysis are plan-based program analysis and program 
verification.  
 
Plan-based program analysis  are form-based; this means 
that they look for surface structural forms, such as code 
templates, in student programs. 
In program verification, student’s program is compared to 
a task specification. A proof of correctness is constructed. 
Failures in the proof are interpreted as indicating errors in 
the student’s program. 
In conclusion ,once an error is detected, the hard work only 
begins: the error has to be located and corrected. This is 
usually done manually, which is time –consuming, costly, 
frustrating, and increases time-to-market. More and better 
automation in these steps is needed 
 
4 RESEARCH AGENDA   
 
We set to develop a system that provides support  for 
assignments and assessment of exercises for programming 
courses. The system will be an automated system which 
will provide students with precise feedback about what 
they did wrong and how to correct their mistakes. The  
system will be test run with courses  in the open university 
system and their  benefit for programming courses in 
distance learning will be evaluated. 
 
4.1 Research Method 
We intend to implement a knowledge-based systems(KBS) 
in this research work. The four main component of KBS 
are knowledge base, an inference engine, a knowledge 
engineering tool, and a specific user interface. The KBS 
will includes all information about the assignment of 
programming course that may prove helpful to manage the 
knowledge based systems of the programming course. 
 
4.2 Expected Results  
The system to be design will be web-based interfaces for 
activities occurring in the assignment process such as 
provides  access to the tasks to be solved by the students, 
the lecturer sets an assignment  and define s the plan, a 
student solving it and a corrector correcting  and grading 
the submitted solution. However, at the end of the research 
the designed and developed system will modify student 
assignment and correct their solution before eventually 
submitting them for assessment.  
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